
~] 

] 

J 

. , 
r 

l 
_j 

llllllllllllllllllllllllllll\111 Ill\ 1111 
199954 - RB SDMS 

FINAL REPORT 
RICHARDSON FLATS TAILINGS 

SUMMIT COUNTY, UTAH 
TOO #TOB-9204-015 and #TOB-9210-050 

PAN EUT0039SBA and EUT0039SDA 

PREPARED FOR: 

U.S. Environmental Protection Agency 
Region VIII 

~aste Management Division 
Mike Zimmerman, On-Scene Coordinator 

/~", 

(-7 ,:' 
PREPARED BY: \ ' . 

Scott Keen 
Ecology and Environment, Inc. 

Technical Assistance Team 

DATE SUBMITTED: February 19, 1993 

557109 



] 

l 
..... 
j 

' l 
l 
t 

i 
j 

'. l 

. I 

l 
-I 

! 
. l 

l 
J 

TABLE OF CONTENTS 

Page 
1. 0 INTRODUCTION AND PURPOSE ........................................ 1 

2.0 SUMMARY AND RECOMMENDATIONS ..................................... 2 

3. 0 SITE ACTIVITIES ................................................. 3 

4. 0 RESULTS AND FINDINGS ............................................ 4 
4.1 Air Monitoring ............................................. 4 
4.2 Tailings Assessment. ....................................... 4 

4.2.1 Depth of Cover ...................................... 4 
4.2.2 Cover Soil Analyses ................................. 5 
4.2.3 Tailings Containment ................................ 6 
4.2.4 Surface \.later ....................................... 8 
4.2.5 Groundvater ......................................... 9 
4.2.6 Sediment ........................................... 10 

4.3 Landfill Assessment ....................................... 11 
4.3.1 Ground'Water ........................................ ll 
4.3.2 Surface \.later ...................................... 12 

4.4 Site Access ..............................................• 13 

APPENDIX A 

FIGURE 1 

FIGURE 2 

APPENDICES 

MEMORANDUM TO EPA/OSC DATED AUGUST 6, 1992, INSPECTION OF 
THE TAILINGS DAM AT RICHARDSON FLATS 

LIST OF FIGURES 

SAMPLE LOCATION MAP 

SOIL COVER DEPTH DETERMINATION AND SAMPLE LOCATION 



LIST OF TABLES 

TABLE 1 COVER DEPTH MEASUREMENT 

TABLE 2 INORGANIC ANALYTICAL RESULTS FOR SOIL 

TABLE 3 INORGANIC ANALYTICAL RESULTS FOR SURFACE VATER 

TABLE 4 NUMERIC STANDP~DS OF QUALITY, SILVER CREEK 

TABLE 5 FEDERAL QUALITY CRITERIA FOR I'JATER 

TABLE 6 INORGANIC ANALYTICAL RESULTS FOR GROUNDIJATER, TAILINGS 
AREA 

TABLE 7 INORGANIC N~ALYTICAL RESULTS FOR SEDIMENT 

TABLE 8 INORGANIC ANALYTICAL RESULTS FOR GROUNDIJATER, LANDFILL 
AREA 

TABLE 9 LIST OF INORGANIC DATA QUALIFIERS 



i 

I 

FINAL REPORT 
RICHARDSON FLATS TAILINGS SITE 

TOO #TOB-9204-015 and #TOB-9210-050 
PAN EUT0039SBA and EUT0039SDA 

1.0 INTRODUCTION AND PURPOSE 

This report is vritten to satisfy the requirements of Technical 
Direction Documents (TDDs) ~TOB-9204-015 and TOB-9210-050 issued to to 
the Ecology and Environment, Inc. Technical Assistance Team (E & E-TAT) 
by the Region VIII U.S. Environmental Protection Agency (USEPA) 
Emergency Response Branch (ERB). This work vas begun in April 1992. 
Other reports submit ted by the TAT under this TDD ,ipclude: "Trip 
Report, Richardson Flats Tailings Site, August 17(· 1992"; and 
"Inspection of the Tailings Dam at Richardson Flats, Memorandum to 
EPA-OSC'', August 6, 1992.~'Uithin this same time frame the TAT has also 
performed work relevant to the site under three separate TDDs 
(TOB-9204-041, TOB-9207-019 and TOS-9210-041). Reports/documents 
genera ted by the TAT as a result of these three TDDs are: the "Report /!) 
of Drilling Activities, Richardson Flats Tailings Site, July 13, 1992"; 

-"Response to PRPs September 10, 1992 Memorandum Regarding 'Well 
Installation Activities, Memorandum to EPA/OSC, September 11, 1992"; and 
"Report of Sampling Activities, January 4, 1993". 

Also relevant to this work is the report entitled "Air Sampling and 
Analysis, Final Report", August 1992, prepared by the Environmental 
Response Team (ERT) of the USEPA. 

The Richardson Flats Tailings site is located three and one-half 
miles northeast of Park City, Summit County, Utah. On approximately 
160 acres from 1975 through 1981 mine tailings were placed by slurry 
pipeline from mines owned by United Park City Hines (UPCH). A small 
portion of the site was also used for a municipal/sanitary landfill 
during the mid-1970s. 

The Richardson Flats Tailings site appeared in the Federal Register 
on February 7, 1992 as a proposed National Priorities List (NFL) site. 
Because of this proposed listing the USEPA/ERB became responsible for 
assuring immediate site safety for the interim period following proposed 
listing through the initiation of remedial activities. The purpose of 
this work has thus been to examine the site in terms of immediate 
threats to human health or the environment. This report is a summary of 
findings to that end. 
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2.0 SUMMARY AND RECOMMENDATIONS 

Four areas of concern at the Richardson Flats Tailings site have 
been examined to determine immediate threats to human health or the 
environment. These four areas are: 1. the airborne release of 
contaminants; 2. the release of contaminants from the tailings area; 3. 
the release of contaminants from the municipal/sanitary landfill area; 
and 4. site access. In general, the site presents little or no 
immediate threat to human health or the environment. Follo~ing is a 
summary of specific findings and specific recommendations to assure site 
safety in the interim period preceding remedial activities. 

Findings 

o Airborne releases of metal contaminants from the tailings area 
have been minimized and do not pose an immediate threat. 

o Existing soil and salt grass cover over the tailings area are 
providing adequate dust suppressing capability to prevent an 
immediate threat of airborne contaminant releases. For the long 
term however, soil cover is sparse and salt grass may disappear 
as the site becomes drier. In the long term, dusty conditions 
may recur. 

o Soil being used by UPCM for tailings cover does not contain 
contaminants at concentrations that pose an immediate threat to 
human health or the environment. 

o There is no immediate threat of gross failure of the tailings 
containment structure. There is seepage, ho'.lever, through 
and/or around the dam end of the structure. In the summer of 
1992, a hillside diversion ditch on the north perimeter of the 
tailings area had also been cut off from the main drainage 
ditch. This could permit runoff into the tailings area. 

o During the period of this assessment, surface '.later flo~ and 
runoff from the tailings area was very low. Almost no 
contaminants attributed to the site could be documented entering 
local surface '.later. The exception was the documentation of a 
release of lead (151 ug/l) to Silver Creek from the site. 
Although this release is a very important finding, it is not 
considered an immediate threat to human health and the 
environment. This release vould be better addressed by a 
comprehensive remedial plan rather than by emergency response 
actions. 

o The placement of tailings has contributed to a significant rise 
in total dissolved solids (TDS) of shallo~ groundvater. 
Concentrations of individual metal contaminants do not increase 
to significant levels within shallow groundvater near the 

:1. 

o Sediment in the "wetlands" area of the site between Silver Creek 
and the base of the tailings dam is severely contaminated with 



tailings material and the associated high levels of metals 
(arsenic, cadmium, lC'arl, .... ). Because this area is six to 
eight feet above Silver Creek and surface water flow through it 
is from the diversion ditch and from seepage through the 
tailings containment structure, this sediment contamination 
appears directly attributable to the site. Although this is a 
very significant finding, contaminated sediment is relatively 
immobile and the result of a long term process. It is not 
considered an immediate threat and would be better addressed by 
a comprehensive remedial plan rather than by emergency response 
actions. 

o In the area of the municipal/sanitary landfill, no organic or 
inorganic contaminants that could be attributed to the site were 
detected in surface water. 

o Shallow groundwater in the area of the municipal/sanitary 
landfill showed no organic contaminants attributed to the site; 
however, TDS and arsenic concentrations do show increases which 
are attributed to the site. 

o Site access has been satisfactorily limited by a security fence 
surrounding the site. 

Recommendations 

o Although serious environmental concerns have been documented at 
the Richardson Flats Tailings site, this report does not 
recommend that any of these concerns be addressed with emergency 
response actions as immediate threats to human health or the 
environment. The concerns of surface water, groundwater, and 
sediment contamination and potential airborne releases of metals 
documented by this and other studies are problems which have 
existed for many years. The severity of these problems will not 
increase dramatically but will persist at a steady level. This 
report recommends that all concerns at the Richardson Flats 
Tailings site be addressed through the comprehensive remedial 
planning process which NPL sites are subject to. The body of 
this report should clarify some of the site concerns and should 
assist in developing the remedial plans. 

3.0 SITE ACTIVITIES 

Following an initial site v1s1t in April 1992, the TAT prepared a 
work plan to assess contaminant releases to groundwater, surface water, 
and to the local environment via the air pathway. Contaminants of 
concern include metals from the tailings area and the landfill area, and 
several types of potential organic contaminants from the landfill area. 

Additional monitoring wells were installed at the site during the 
~ ... - ''') l (H)'l :, ; ~- :)lfll 1 i rnr- ~ r;(r r_:;,_.:; c:on\·l~lc ted b·/ the ERT on Jqnt? 

10 and 11, 1992. During the ~o~eek uf Augu::;c _;, lJJi. U!t.: TilL·""-:_; '.Jl <-t·c 

for several activities including groundwater and surface water sampling, 
determination of depth of cover on the tailings area, sampling of cover 
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soil material, and inspection of the tailings containment structure and 
dbersion ditc:h system. Additional grounrlvater sampling occurred rludng 
the \.leek of November 9, 1992. ,, 
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4.0 RESULTS AND FINDINGS 

4.1 AIR MONITORING 

In July 1986 air monitoring documented the airborne release of 
arsenic, cadmium, lead, and zinc in particulate form from the Richardson 
Flats Tailings site. Since that time UPCM has placed cover soil over 
approximately 85% (UPCM's estimate) of the tailings area. On June 10 
and 11, 1992 air samples \./ere again collected to assess the airborne 
release of these four metals. At 5 sampling locations on the site's 
perimeter boundary 17 air samples were collected. The sampling 
procedure and analytical results are contained in their entirety in the 
Air Sampling and Analysis, Final Report, Richardson Flats, August 1992, 
prepared by the USEPA/ERT. In summary, these air monitoring activities 
shoved no detectable levels of cadmium, lead, or arsenic in any samples. 
Trace levels of zinc (at the level of quantitation) were detected in 
four samples only. No samples on any day under any wind condition 
exhibited elevated levels of contaminants. Restriction from site access 
precluded the implementation of the optimum sampling strategy; ho\.lever a 
conclusion can still be made that airborne releases of contaminants from 
the Richardson Flats Tailings site are not posing an immediate threat to 
human health or the environment. 

4.2 TAILINGS ASSESSMENT 

4.2.1 DEPTH OF COVER 

Depth of cover was determined at 29 locations over the tailings 
area. These locations are depicted on Figure 2. Locations vere 
determined by first establishing a reference line in an approximate 
direction of northvest to southeast through the tailings area (Figure 
1). This reference line includes and is a continuation of a straight 
portion of the tailings containment structure as shovn in Figure 1. 
Points vere marked along this reference line at 200 or 400 foot 
intervals. At 2800 feet from the base point a second reference line vas 
established in a perpendicular direction to the first reference line. 
This second reference line extended in an approximate direction from 
southvest to northeast. For the purpose of sampling or soil cover 
measurements, all locations vithin the tailings area vere identified 
relative to these tvo reference lines. For example, a sample location 
identified as 1900, 800L vould be 1900 feet from the base point (using 
the first reference line) and 800 feet to the left (northeast) using the 
second reference line. 

Sample locations vere on an approximate grid pattern of 400 feet x 
400 feet. The grid covered most of the tailings area. Table 1 presents 
t 

1
'" ,. '" "'' 1 ' ·~ n f C' n •.r" r r1 (' !) I h "\ c: il ~o 11 rr~ :il\~ n t s . ,\ t ;: ll 8 u t c n ~ l o c;: t ion rt 

distinct line could be se<:It bet·.;i::<:.ll :ovil co·;c:r ::u:u gel:,' cul•JL•:-u ldL'c:,:;s; 
beneath the cover. X-ray fluorescence (XR?) measurements for lead were 
taken to confirm the visual determination of cover depth or to determine 
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cover depth where a distinct line was not visible. As seen in Table 1, 
mu~h of the t~ilings area is covered with a salt grass. This is a 
native grass which appeared to form an excellent cover on the tailings. 
~here the salt grass is present no soil cover had been placed over the 
tailings; however roots of the grass extended five to six inches below 
ground surface, and the roots and the grass itself formed an effective 
dust suppressing mat on top of tailings material. 

The grid pattern shown in Figure 2 represent much of the entire 
tailings area. Of the 29 points on this grid only 1 point had no cover 
soil and no salt grass present. Nine of the 29 points (approximately 30 
percent) had no cover soil present. At the 20 points where cover soil 
was present, the cover soil was 6 inches thick or less at 6 points and 
greater than 6 inches in thickness at 14 points. 

It is important to note that the salt grass which became 
established on the tailings area is likely dependent upon a moist 
environment for survival. This grass became established when tailings 
were slurried to the site creating periods of standing water. The grass 
may slowly disappear, and its extensive root system may make conditions 
difficult for other plants to become established. 

UPCM has expressed intentions of adding soil cover to that small 
portion of the site which currently has no soil cover or where salt 
grass is not established. \Jhen this is completed, the tailings area 
will have adequate cover to prevent an immediate threat of excessive 
dust. Much of the existing soil cover, however, is sparse (less than 
six inches in thickness); and much of the area is covered with a salt 
grass that may disappear as the site becomes drier. Dusty conditions 
could recur in the future if proper soil cover over the entire tailings 
area is not applied. 

4.2.2 COVER SOIL ANALYSES 

Figure 2 shows the location of six soil samples collected on August 
6, 1992. Each of these samples, except sample RF-S0-3, was taken from 
soil that vas added by UPCM as cover to the site. Table 2 contains 
analytical results for these samples and the normal ranges for these 
elements in soils of the western United States. Sample RF-S0-3 vas 
collected within an area covered by salt grass. As discussed, where 
salt grass is currently established soil cover has not been added by 
UPCM. This soil sample is more likely to be representative of tailings 
rna terial. 

As Table 2 shows, constituents of soil cover do not consistently 
fall into the normal ranges for all elements. I~ soil cover samples, 
however, no contaminant is grossly out of line from the normal ranges 
presented in Table 2. Results for sample RF-S0-03 show very high 
concentrations of antimony, arsenic, cadmium, copper, lead, mercury, 
selenium, and zinc; however this sample is tailings, not cover material. 
T·- ··:·-~--···· ~h .... t ,~(1;1 1~)"1;,~., 11·::t\d ((.r (- .. ,:_,-;,:· ;;;.tr_cr_l--il ~)"/ U?C~~ dc~~-:s not 

contain contaminants at con~enU:dL.i.OliS liidL ·.-uu.i.J !Ju::>e a.l i.iiiillE:·J:c:.~.:: 

threat to human health or the environment. 
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4.2.3 TAILINGS CONTAINMENT 

On August 4, 1992 the TAT inspected the tailings containment 
structure. This inspection did not include trenching or boring into the 
embankment and thus vas not a full assessment of the structure. Results 
of this inspection were summarized in a memorandum to the OSC dated 
August 8, 1992. This memo is included with this report as Appendix A. 
Important findings of this inspection follow. 

1. Main Embankment. 
The main embankment is oversteep lying at 1.0:1.0 to 1.5:1.0 
(run:rise). Approximately six inches of fine dry sand, possibly 
windblown tailings, were noted under a three inch topsoil cover 
layer on the downstream face of the embankment. The sand has no 
strength and will erode quickly if exposed. A 35% to 50% grass 
cover was on most of the embankment which will help in erosion 
control. No cracking was evident on the embankment, although 
the sand layer would tend to hide any small cracking. Also, no 
bending (bulging) was noted on the embankment. 

2. Toe of the Main Embankment. 
Rank vegetation, in the form of willows and trees, is growing at 
the toe of the dam. Approximately eight inches of loamy damp 
soil is evident on the toe of the dam. The amount of vegetation 
and the type of soils on the toe of the dam indicate that the 
area receives a lot of water. As wet soils were noted 
approximately six to eight feet above the stream level this 
water is probably due to seepage under the dam. Other evidence 
of seepage from the toe of the dam was evident in the forms of; 
soft marshy areas, rank vegetation including willows, loamy 
soils, damp soils, and areas where water had been standing 
(although no standing water was observed on August 4, 1992). 

3. The North Abutment. 
A s~ampy, loamy area on the north abutment, adjacent to where 
the embankment meets the abutment, vas noted. The area was well 
above the toe of the dam at the location of the north monitoring 
well. This well recharged quickly when bailed. These 
conditions indicate that water seeps around or through the 
contact between the abutment and the embankment. Under full 
head conditions (saturated tailings) this would be an area vhere 
failure of the embankment could occur. 

4. Crest of the Main Embankment. 
The crest is sloped back toward the tailings area ~lloving any 
water to drain back to the tailings pond. However, small 
erosional gullies are forming on the crest and downstream face 
of the dam and could eventually lead to larger gullying on the 
dam. 

Vater elevations behind the embankmenc are unkno•.:Il, llovc:·"..:'-- i.!it:: 

elevation of water in the ditch and the pond south of the 
tailings area are probably indicative of the elevation of 
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ground~ater behind the embankment. From the information 
availahle in the> D-lmes & ~lnnre, 1nc. reports, it is unlikely 
that a cutoff ~all was installed around the perimeter of the 
pond to control seepage under either the embankment or the dike. 
The piezometer located on the toe of the dam indicated the water 
level to be five feet below ground surface. The swampy ground 
and recharge rate of the monitoring well on the north abutment 
indicates that water flow from some source is occurring. 
Inspection of the road cut north of the abutment revealed no 
seeps. Vithour further investigation it is conservative to use 
a worst case scenario and assume that the source of the seep is 
the water in the tailings behind the dam and that the 
abutment/embankment contact is a drainage path for the water. 

6. Perimeter Dike. 
The perimeter dike ~as probably constructed by stripping 
materials off of the downstream side and piling the 
undifferentiated material up as a dike. The slopes are 
approximately 2.0:1.0. The dike is used as the access road for 
the pond and its elevation varies from two to five feet above 
the level of the tailings in the pond. The dike appears to be 
in good condition. 

7. Diversion Ditch. 
A diversion ditch has been constructed along the perimeter of 
the tailings pond as designed by Dames & Moore, Inc. The ditch 
depth and width varies, generally getting deeper and wider as it 
progresses downstream. Standing ~ater was evident in most of 
the ditch on the southern perimeter of the property. Rushes, 
sedges, and cattails wee graving in the bottom of the ditch 
along the entire length. Recent work has been performed by the 
ovners in flattening the ditch banks and adding topsoil to the 
banks. This work is approximately one-half completed. 
According to the owners, the rest of the ditch is to be 
similarly regraded and topsoiled. At the time TAT inspected the 
site, the hillside diversion ditch, on the north perimeter of 
the tailings pond, had been cut off from the main ditch as a 
result of topsoil stripping. This important feature should be 
reconnected to the main ditch as soon as possible to prevent 
additional water flowing into the tailings pond. 

In conclusion, based on the observed conditions of the tailings 
containment or embankment structure and the relatively dry condition of 
the tailings, there is no immediate threat of gross failure ot this 
structure. Of more immediate concern are: seepage from the toe of the 
dam evidenced by wet/saturated soil well above stream level; seepage 
around or through the contact between the abutment and the embankment 
near the location of the northernmost groundwater monitoring well; and 
the hillside diversion ditch located on the north perimeter of the 
tailings area which has been cut off from the main drainage ditch by 

··<-... ,-.;l ... , .. ~.-,.,::\·! ~'rri·.:ltit-'·~ :-tl.1!~~ .. 'i.l~r~ t-i.~noff i;;~o t!;e t~~iling-s ?.r~M.. 

Recommencations include keeping the tailings area dry through the 
maintenance of the diversion ditches. The connection betveen the 
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hillside diversion ditch and the perimeter diversion ditch should be 
restored. 

4.2.4 SURFACE VATER 

Surface water samples collected for assessment of the tailings area 
are shown on Figure 1. These eight sample numbers are RF-SY-01 through 
RF-SV-08. Inorganic analytical results for surface water samples are 
presented in Table 3. Uithin Silver Creek samples RF-SU-01 through 
RF-SU-04 are considered upgradient of the tailings area and samples 
RF-SU-05 and RF-SU-06 are downgradient. In comparing upgradient sample 
results with downgradient sample results very few significant 
differences are noted. Lead increases by a factor of 5.7 in sample 
RF-SU-05 when compared to the average lead concentration of the four 
upgradient samples. In sample RF-SY-06 arsenic increases by a factor of 
2.1 and silver increases by a factor of 4.2 when compared to the average 
concentration of the four upgradient samples. 

It is important to realize that within surface water most metals 
will be quickly oxidized, precipitate, and tend to settle out of the 
bulk water and became incorporated into stream sediment. Thus, metals 
in surface water generally are transported in particulate/suspended 
form. In a very low flow period of the year (August), when surface 
water is not turbulent, metals are not transported to the extent that 
they are transported during higher flow conditions. 

The Utah Code, 26-11-2 through 20, has classified the Ueber River 
from the Stoddard diversion to the head~aters (including Silver Creek) 
in the following manner: IC-protected for domestic purposes with prior 
treatment by treatment processes as required by the Utah Department of 
Health; 3A-protected for cold vater species of game fish and other cold 
water aquatic life, including the necessary aquatic organisms in their 
food chain; and 4-protected for agricultural uses including irrigation 
of crops and stock watering. The Utah Code establishes specific numeric 
criteria for contaminants based upon use classification. 

Applicable inorganic standards from the State Code are summarized 
in Table 4. The Utah Code prohibits discharges or placement of wastes 
in such a manner that will cause violations of these numerical 
standards. The State has designated Silver Creek to be in three use 
classes (lC, 3A, and 4). For the domestic source class (lC) upgradient 
samples from Silver Creek meet all sta~dards. The two downgradient 
Silver Creek samples meet all standards except for lead in sample 
RF-GV-05. The data indicates that du1ing this sampling event a 
violation of the lead standard for the State Domestic Source (lC) 
surface water class was caused by discharges from the Richardson Flat 
tailings site. For the Agricultural Class (4) the data also indicates a 
violation of the lead standard in sample RF-SV-05. 

State standards for Class JA Surface Uaters, protected for cold 
~-~r-,~- ~:.-~: ...... -< .-~r~ .. --.. - -.·,~r~ ·.:·:·-·::?· :~,r~.~t!c- 1Lf;:. illClt:dinc 

the necessary aquatic organisms in their toou chain, are uiviJeu i11Lu 
four day average (chronic) standards and one hour average (acute) 
standards. Grab samples collected during the week of August 4, 1992 
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could only be compared to the acute standards. This comparison shovs 
that nrgrC~rlient C1nrl rlnvnt,rarlient S<Jmr)es from Silver Creek meet all 
Class 3A standards, except those standards for lead and zinc vhich are 
exceeded in both upgradient and downgradient samples. 

The State Code also contains numeric standards for surface waters 
for the protection of human health. Those applicable inorganic 
standards are also presented in Table 4. All upgradient and 
dovngradient samples from Silver Creek meet the human health standards 
for antimony, cadmium, chromium, copper, silver, selenium, and zinc. 
Both upgradient and downgradient samples fail to meet human health 
standards for arsenic and beryllium. One upgradient sample, RF-SV-02, 
does not meet the human health criteria for nickel. One downgradient 
sample, RF-SV-05, does not meet the human health standard for lead. 

Uhat is important to this report vhen examining inorganic 
analytical data for Silver Creek and vhen considering the several state 
standards for the protection of surface vaters? The detection of lead 
in one downgradient sample at 151 ~g/l is likely the most significant 
observation. This lead level and the relatively low lead concentration 
in the four upgradient samples constitutes a violation of the State Code 
for protection of Class lC and Class 4 surface waters. Sample RF-SV-05 
also demonstrates a violation of the state standard for protection of 
human health. This sample may help to confirm the findings of earlier 
studies or highlight an area of concern for later remedial activities. 
In the context of this project, however, this observation of an elevated 
lead level in one of two downgradient surface vater samples cannot be 
seen as posing an immediate threat to human health or the environment. 
A "release" has been documented, however the documentation of an ongoing 
event is sparse. 

4.2.5 GROUNDUATER 

One upgradient and tvo downgradient monitoring wells (Figure 1) 
vere sampled during the week of August 4, 1992. Results of inorganic 
analyses are presented in Table 6. Sample RF-GV-04 is from the 
upgradient well; samples RF-GV-05 and RF-GV-09 are from tvo wells at the 
base of the tailings dam. 

Calculation of total dissolved solids (TDS) level of the upgradient 
well shows upgradient groundwater to contain less than 500 parts per 
million (ppm) TDS. This finding is consistent with upgradient TDS 
concentrations found during previous sampling activities in August 1985. 

State of Utah Vastewater Disposal Regulations, Part II, Standards 
of Quality for Vaters of the State establishes classes of groundwater. 
If only filtered samples are considered, upgradient groundwater would be 
classified lA, Pristine Groundvater. If unfiltered samples are 
evaluated, upgradient groundvater vould be classified III, Limited Use 
Groundvater. State regulations also establish protection criteria vhich 
l' • ,, h i h ; ' c1 ~ :; c he.:- t: :o .:> t o ~~ ;· 8 u !: rl ,,. :-> t p r t h ::> t '..' o ul d cause vi o 1 a t ions of the 
numer i<..: gu_;,unJ1.·..;. c-2~· :..;·~~.!.l ·-j· .', ,,;'""·' <. ··'-'. 
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Comparison of upgradient versus downgradient water quality from 
Trtble n shows that no individual contaminants increase to concentrations 
that would cause violations of either Class 1A or Class III groundwater 
protection standards. TDS levels, however, show increases (downgradient 
versus upgradient) well in excess of the protection standards for either 
Class 1A or Class III groundwaters. This increase in TDS of groundwater 
is attributed to the influence of tailings material on water chemistry 
and constitutes a violation o£ state regulations pertaining to the 
protection of groundwater quality. 

4.2.6 SEDIMENT 

Figure 1 shows a "vetlands" area between the base of the tailings 
dam and Silver Creek. Vithin this area four sediment samples were 
collected. Results of inorganic analyses of these samples is presented 
in Table 7 along with the normal ranges of elemental concentrations in 
soils of the western United States. 

Analytical results show the folloving. Antimony is present at 
levels 39 to 98 times higher than the normal maximum concentration in 
soils of the western United States. Arsenic is present at levels 11 to 
28 times higher than the normal maximum concentration in soils of the 
western United States. Cadmium is present at levels 75 to 210 times 
higher than the normal maximum concentration in soils of the western 
United States. Lead is present at levels 75 to 210 times higher than 
the normal maximum concentration in soils of the western United States. 
Mercury is present at levels 11 to 74 times higher than the normal 
maximum concentration in soils of the western United States. Selenium 
is present at levels 17 to 76 times higher than the normal maximum 
concentration in soils of the western United States. Zinc is present at 
levels 55 to 410 times higher than the normal maximum concentration in 
soils of the ~estern United States. 

~ater flow through the wetlands area is no~ primarily from the 
diversion ditch. Some seepage from the tailings area through or around 
the containment structure may also influence flo~ and/or chemistry of 
this wetlands (See Report Section on Tailings Containment). Flo~ is 
to~ard Silver Creek, and this badly contaminated sediment appears to be 
tailings material that is being transported from the site. 

In Table 2, Inorganic Analytical Results for Soil, sample RF-S0-03 
vas a sample of tailings material. This tailings sample shoved the 
following ratio of six elements: arsenic (4.3); cadmium (1); calcium 
(713); iron (811); lead (70); and zinc (120). In Table 7, Inorganic 
Analytical Results for Sediment, the four sediment samples plus one 
duplicate, when averaged, show the following ratio of the same six 
elements: arsenic (3.1); cadmium (1); calcium (904); iron (805); lead 
(72); and zinc (162). These ratios of elements are very similar and 
likely indicate that sediment in the wetlands area is tailings material 
from the site. 
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4.3 LANDFILL ASSESSMENT 

4.3.1 GROUNDVATER 

Three monitoring vells vere installed in the area of the landfill 
during the veek of June 22, 1992. These vells vere sampled during the 
veek of November 9, 1992. Sample locations are shovn on Figure 1. 
Results of inorganic analyses are presented in Table 8. This table also 
contains results from a rinsate blank taken during sample collection 
and, for reference, results from RF-MV-04, a distant background 
monitoring vell. 

As sho"'n in Figure 1, the three monitoring "'ells (1, 2 and 3) in 
the area of the municipal/sanitary landfill roughly surround the 
landfill. Analytical results confirm that sample location RF-MV-01 is 
hydraulically upgradient to sample locations RF-MV-02 and RF-MV-03. 
Estimates of total dissolved solids (TDS) for this upgradient monitoring 
"'ell sho"' that upgradient groundvater TDS is "'ell belo"' 500 ppm. Based 
on the inorganic analytical results of Table 8 and a TDS value of less 
than 500 ppm, ground..,ater immediately upgradient of the landfill is 
classified as Class 1A, Pristine Ground..,ater, by the State of Utah 
Ground..,ater Quality Standards. 

State protection levels for Class 1A groundvaters are very rigid. 
Utah standards include the folloving requirements for Class 1A 
ground..,aters. 

1. TDS may not increase above 1.1 times the background value. 
2. In no case vill the TDS increase above 500 ppm. 
3. When a contaminant is present i~ a detectable amount as a 

background concentration, the concentration of the pollutant 
may not exceed 1.1 times the background concentration or 
exceed 0.1 times the groundvater quality standard vhichever is 
greater. 

4. Vhen a contaminant is not present in a detectable amount as a 
background concentration, the concentration of the pollutant 
may not exceed 0.1 times the ground..,ater quality standard 
value, or exceed the limit of detection "'hichever is greater. 

5. In no case "'ill the concentration of a pollutant be allo..,ed to 
exceed the ground..,ater quality standard. 

Comparison of the background sample, RF-MV-01, "'ith the t"'o 
do..,ngradient sample locations, RF-MV-02 and RF-MV-03, sho"'s the 
folloving. 

1. TDS levels in groundwater increase in do..,ngradient locations 
to concentrations above 500 ppm. 

2. Of specific inorganic contaminants, arsenic shovs the most 
significant increase in concentration from upgradient to 
dovngradient samples. Arsenic vas belov 5.0 ppb or undetected 
i 1 ~ t:0n !'~?r~ri; ,:n 1 r;.1.:~!)1·-~ (?.F--c~.,r._Ql). Di.sso.l\'cd ~rsQni~ vas ?..1~ 

p p b in RF-i·\i.i -02. dllO Y) J.i1U j 'J jJ ~ J i r: t '.'() ::;;:i:::? l r_::.; E '.)[;\ 

RF-GW-03. The state ground..,ater quality standard for a~~2~ic 
is 50 ppb. This is a clear violation of state groundwater 
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protection requirements which can be attributed to the 
landfill. 

The groundwater samples taken from the area of the landfill were 
also analyzed for organic contaminants (volatiles, base-neutral acid 
extractable compounds, and pesticides/PCBs). Analytical results or 
organic analyses are not tabulated in this report but can be summarized 
as follo>.'s. 

1. Five volatile compounds (toluene, methylene chloride, benzene, 
acetone, 1,2-dichloroethene) were found in one or more samples 
at very low concentrations. These concentrations were below 
the contract required detection limit of 10 ppb and cannot be 
considered significant. 

2. Three base-neutral acid extractable compounds were found in 
one or more samples at very low concentrations. The three 
compounds were phthalate compounds present at 1 to 2 ppb. 
These analytical findings were not significant because the 
compounds were also detected in laboratory blanks or the 
concentrations found vere below the contract required 
detection limits. Phthalates are common laboratory 
contaminants. 

3. No pesticide or PCB was detected in any of the groundwater 
samples (RF-M~-01, RF-MV-02, RF-M~-03). 

4.3.2 SURFACE ~ATER 

Of the six surface '..,rater samrle locations shown in Figure 1, two 
locations (RF-SV-01 and RF-S~-02) were upgradient of the landfill; the 
other locations were downgradient. Comparison between upgradient and 
the two closest downgradient sampl~s (RF-SV-03 and RF-SV-04) of 
inorganic data (Table 3) show no significant increases in contaminant 
concentrations as Silver Creek flows past the landfill. 

These six surface water samples were also analyzed for organics 
(VOAs, BNAs, Pesticides/PCBs). In all samples no pesticide/PCBs were 
detected at or above the instrument detection level. One BNA compound, 
bis(2-ethylhexyl)phthalate, Cas Number 117-81-7, vas detected at 
concentrations between 0.6 and 1 ppb at sample locations RF-SV-01, 
RF-SV-02, RF-SV-03, and RF-SV-04. This compound is a very common 
laboratory contaminant. At the very low levels detected its presence 
cannot be considered significant. Toluene was detected at 3 ppb at 
three sample locations, RF-S~-01, RF-S~-02, and RF-SV-03. At these very 
low concentrations the presence of toluene is not a certainty; however 
because two of the three sample locations were upgradient of the 
landfill, the presence of this contaminant would not be attributed to 
the landfill. 

In summary, no significant findings came from the organic analyses 
n r- c-· • ~ ,. r ,.., · :- · .' ..,. 1- r: !' c:: ~ ~\ ~ 1 P v . 
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4.4 SITE ACCESS 

A security fence has been put in place surrounding the site. Based 
upon the TAT's inspections and observations during site activities and 
based upon observations made by UPCM thls security fence has been very 
effective at preventing access to the site. Before the security fence 
was constructed, the site was most notably used by "of£ road" motorcycle 
enthusiasts. 
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TABLE 1 
COVER DEPTH HEASUREHENT 

RICHARDSON FLAT TAILINGS SITE 
TDD #TOB-9204-015 

DEPTH OF VISUAL XRF XRF 
LOCATION COVER CONFIRH.A TION CONFIRMATION SAMPLE NUMBERS 

200, OL 10" Yes Yes RF020, 021 
600, OL 3-6" Yes Yes RF022,023,024,025 
1000 I OL >18" 
1400, OL >18" 
1800, OL >18" RF026 
2200, OL 0-6" No Yes RF027,028,029,030 
2600, OL 6-10" Yes Yes RF032,033,034,035 
2380, 400L 8-9" Yes Yes RF036,037,038,039 
1928, 400L 5-6" Yes Yes RF040,041,042 
1516, 400L >6" 
1119, 400L 4" Yes Yes RF044,045 
737, 400L 7-8" Yes Yes RP048,049,050 
330, 400L 8" Yes Yes RF055,056 
2800, 800L No Cover Yes Yes RF057,058,059,060 

(Salt Grass) 
2571, 800L No Cover Yes Yes RF061,062 

(Salt Grass) 
2215, BOOL No Cover Yes Yes RF063,064 

(Salt Grass) 
1785, 800L No Cover Yes Yes RP065,066 

(Salt Grass) 
1407, 800L 3"- Yes Yes RF067,068,069 
945, BOOL 6-7" Yes Yes RP071,072,073 

l 531, BOOL 7-8" Yes Yes RP074,075 
j 166, BOOL No Cover Yes Yes RF076,077 

J 130, 4001 2'!- Yes Yes RF080,081,082 
-70, 4001 6.5" Yes Yes RF083,084,085 

i -70, 6001 11!' Yes Yes RF086,087,088,089 
1 2000, 1200L No· Cover Yes Yes R£091 ,092 

(Salt Grass) 
2400, 12001 No Cover Yes Yes RF093,094-

(Salt Grass) 
2800, 12001 No Cover Yes Yes RF095,096 

(Salt Grass) 
3200, 12001 No Cover Yes Ye-s RF097,098 

(Salt Grass) 
3400, 1200L >10" Yes Yes RF099,100 

, 
i 

j 

•••• •• • .#. 
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TABLE 2 
RICHARDSON FLATS TAILINGS 

INORGANIC ANALYTICAL RESULTS FOR SOIL 
CONCENTRATION IN mg/kg 

TOO ~T08-9204-015 

AJ; .LYTE NORMAL RANGE RF-S0-01 RF-S0-02 RF-S0-03 RF-S0-04 RF-S0-05 RF-S0-06 
(mg/kg) * 

Ai__ i~linum 2 9000--116000 21200 25300 2960 25800 22000 25200 
A:: _ imony 0. 22-1.01 5.0U 5.0U 142J s.ou 5.7NJ 5.6NJ 
A:· :--~nic 2.8-10.9 20.9J 3.5J 357J 5.9J 16.6J 8.9J 
B~:. <um 337-998 253 282 117 267 317 197 
Be ;llium 0.30-1.56 1.1 1.1 1.2 1.2 1.1 1.2 
c-. i:nium 0.01-2.0*"* 3.0J 1. BJ 83.0J 1. 9J 5.0J 2.4J 
C: ~-:ium 5850 5900 59200 5900 9480 4920 
C:. _-.)mium 19-90 21~. ld 27.9J 12.9J 22.2J 7.!1. 3J 28.2J 
C: Jal t 3. 6-lll. 0 13.9 12.7 12.6 15.0 lfl. 5 10.08 
L :lper- 10-113 31.4 211.8 451~ 27.2 50 .I~ 29 ·'· 
I: ) :1 10600-L,lOOO 21800 25600 67300 23500 27500 23100 
L ;d 9-31 111 34.9 5770 125J 223 102 
1-:; ;r,nesium 4910 5200 10100 5150 4780 5570 
11< :-:ganese 192-752 1190 637 2020 899 1030 697 
M, rcury 0.02-0.11 O.llU O.llU 3.6J 0.10U O.llU 0. 16J 
N.ckel 7-32 20.7 21.6 18.5 18.4 21.3 19.9 
r, t:assium 4730 4580 917 4330 4540 5650 
E: ]_en i um 0.09-0.56 0.61U o. 61J 25.4J 0.61U 0.61U 0.61U 
C- !.ver 0.01-8*** 4 .u 2.0J 20.3J 2.0J 2.0J 2.0J 
c: :iium 136NJ 319NJ 209NJ 24LINJ 248NJ 159NJ ~· 

T "ll i um 0.1-0.8*** 0.35NJ 0. 43NJ 41.7 0.59NJ 1.9NJ 0.32U 
\' .. :1adium 36-136 41.4 56.3 13.0 51.4 57.4 42.2 
'Z nc 31-98 214 96.3 10000 127 432 184 

" Data From: Shacklette, H.T., and Boerngen J.G., 198'•; Element Concentrations in Soils and 
L ~er Surficial Materials of the Conterminous United States, U.S. Geological Survey Prof~ssional 
l' per 1270, 105pp. 

"- , -Boven, ll.J.H., 1979, Environmental Chemistry of the Elements, Academic Press, NY. 
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TABLE 3 
~ICHAROSON FLATS TAILINGS 

INORGANIC ANALYTICAL RESULTS FOR SURFACE \./ATER 
CONCENTRATION IN ~g/l 

TOO nos-no4-015 

A: ;,LYTE RF-S\./-01 RF-SV-02 RF-SV-03 RF-SV-04 RF-SIJ-05 RF-SIJ-06 RF-SIJ-07 RF-SIJ-08 

!-. '.!minum 20.3NJ 70.1NJ 19.3NJ 65.SNJ 17.1U 185NJ 36.7NJ 319 
l .. ~ imony 36.7NJ 24.8NJ 24.3U 38.7NJ 24.3U 30.1NJ 24.3U 24.3U 
/, senic 4.2NJ 5.2NJ 7.3NJ 7.6NJ 7.2NJ 12.5J 5.7NJ 11.4J 
E :·ium 49.2NJ 54.6NJ 50.5NJ 54. t,NJ 65.6NJ 66.0NJ 32.7NJ 54.3NJ 
L ~yllium 3. 4NJ 2.8NJ 2.1NJ 2.1NJ 2. t,NJ 0.93NJ 3.2NJ 1.0NJ 
c :.:mium 3.9NJ 3.3U 3.3U 3.5NJ 3.3U 3.3U 3.3U 3.3U 
c. lcium 233000 157000 128000 149000 163000 11,6000 341000 190000 
c: romium 7.8U 7.8U 7.UU 7.8U 7.8U 7.8U 7.8U 7.8U 
c Lalt 6.0U 6.0U 6.0U 10.4NJ 6.0U 6.0U 6.0U 6.0U 
c ~-per 20.0U 20.0U 20.0!1 20.0U 20.0U 20.0U 20.0U 20.0NJ 

en 193 158 307 356 279 1,46 703 1320 
I ~l d 35.3J 18.8J 15.0J 36.4J 151J 33.2J 33.3J 146J 
~. .>_;nes i urn 38700 37000 30600 33600 36700 37700 61000 38100 
t-: .~;ganese 249J 495J 458J 438.J 269J 399J 9230J 1590J 
t-: :rcury 0.20U 0. 20U 0.20U 0.20U 0.20U 0.20U 0.24 0.20U .. -:::kel 11.1U 25.4NJ 11.1U 11.1U 11. 1U 11. 1U 12.8NJ 20.9NJ L• 

\· tassium 3510NJ 2110NJ 1640NJ 1950NJ 1270NJ 1400NJ 3180NJ 1150NJ 
~; ~enium 1S.OU 15.0U 15.0U 15.0{] 15.0U 15.0U lS.OU 15.0U 
(" . .!..ver 2.4U 2.4U 2.4U 2.4U 2.4U 10.0N 10.0U 10.0U 
~~ Jium 63600 24500 20900 25500 25900 27600 51200 29500 
·: .o.llium 1. 6U 1. 6U 1. 6U 1. 6U 1. 6U 1. 6U 1. 6U 1. 6U 
'. .:1adium 35.7U 35.7U 35.7U 35.7U 35.7U 35.7U 35. 7U 35.7U 
., 

:\C 1110J 2080J 769J 776J 466J 321J 64.2J 745J 



Antimony 

Arsenic 

;: Barium 

Beryllium 

:Cadmium 

'Chromium 
I 
j 

, Copper 

lrron 

Lead 

Mercury 

j Nickel 

TABLE 4 
tlUMERIC ST . .\NDARDS OF QUALITY 

SILVER C!\EEK 
STATE OF UTAH 

'..!ASTEilATER DISPOSAL REGULATIONS 

DOMESTIC 
SOURCE (1C) 
(Max. ug/l) 

. .;QUA TIC 
wiLDLIFE ( 3A) 
4 Day Avg./1 Hr. Avg. 
(ug!l) 

50 

1000 

10 

50 

so 

2 

1901360 (triAs) 

A 2.5/12.5 

11116 (hex Cr) 
480/4035 (tri Cr)A 

28.5/47A 

1000 (Max.) 

A 2.5/5.7 

.012/2.4 

3 77/3390A 

HUH AN 
AGRICULTURAL (4) HEALTH (B) 
(Max. ug!l) ( ug!l) 

146 

100 .002 

.0037 

10 10 

100 so 

200 1000 

100 so 

.144 

13.4 

. Selenium 
J 

10 S/20 

/24A 

so 10 

j Silver so so 

i Zinc 254/280A sooo 
l 

A 
- Based on hardness level of 280 mg/1 as Caco3 . 

'B - Human health criteria applied to all Class lC vater bodies to protect for the 
. consumption of vater and aquatic organisms. 



Antimony 
Arsenic 

Barium 
Beryllium 
Cadmium 
Chromium (hex) 
Chromium ( tri) 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

TABLE 5 
F'EDERAL QUALITY CRITEP.IA FOR \.lATER 

RICHARDSON FLATS T:ULINGS 
TOO ~T08-9204-015 

(Concentration in ug/l Unless Otherwise Stated) 

CRITERIA FOR PROTECTION CRITERIA FOR PROTECTION 
OF FRESH l.'r.TER VILDLlFE OF HUMAN HEALTH 

ACUTE CHRONIC VATER AND FISH FISH CONSUMPTION 
CRITERIA CRITERIA INGESTION ONLY 

9000* 1600* 1. 46 
850 (pent)* 48 (pent)* 2. 2 ng!l** 17.5 ng!l** 
360 (tri) 190 (tri) 

1 mg/l 
130* 5.3* 6.8 ng!l** 117 ngll** 
12.5A 2.5A 10 
16 11 50 

170 mg!l 3433 mg!l 
46.8A 28.5A 

1000 0.3 mg/1 
303A 11.8A 50 

50 100 
2.4 0.012 144 ng/1 146 ng/l 
3390A 377A 13.4 100 
260 35 10 
24A .12 50 
1400* 40* 13 48 
280A 254A 

From: Quality Criteria for Vater, 1986, EPA 440/5-86-001. 

A - Calculated based on hardness at 280 mg/1 Caco3 . 

* Insufficient data to develop criteria. Value presented is the Lovest 
Observed Effect Level (LOEL). 

**- Human health criteria for carcinogens reported for three risk levels. Values 
presented is the 10-0 risk level. 



TABLE 6 
RICHARDSON FLATS TAILINGS 

INORGANIC ANALYTICAL RESULTS FOR GROUNDIJATER 
CONCENTRATION IN ~g/1 

TDD ~T08-9204-015 

RF-GIJ-04 RF-GIJ-05 RF-GIJ-09 
P t\LYTE TOTAL DISSOLVED TOTAL DISSOLVED TOTAL DISSOLVED 

(FILTERED) (FILTERED) (FILTERED) 

l. t;minum 15700 191NJ 2690 49.6NJ 1630 68.5NJ 
L.timony 24.3U 33.2NJ 24.3U 40.5NJ 28.4NJ 35.9NJ 
t. :senic 3.7NJ 3.6U 5.2NJ 3.6U 11. 3J 8.8NJ 
L .dum 196NJ 93.9NJ 99.6NJ 64.NJ 58.3NJ 46.2NJ 
L :·yllium 1.3NJ 0. 90U 3.4NJ 1.8NJ 4.9NJ 3.7NJ 
c ,'mium 3.3U 3.3U 3.3U 3.3U 3.3U 3.3U 
C, :: cium '·2200 43500 191000 196000 31UOOO 365000 
C ;;·omium 10.5 7.8U 7.8U 7.8U 7.8U 7.8U 
C dJal t 11. ONJ 6.0U 7.5NJ 6.0U 9.0NJ 6.0U 
r:: >;lper 30.0 171J 30.0 20.0NJ 20.0NJ 20.0U 
--

,)fl 14100 151 3180 62.6NJ 3190NJ 2170 . 
~-:ad 627J 40.9J 15.6J 2.2U 3l.OJ 2.2U 
:-_ ·.;nesium 12200 8380 44200 41800 52500 55000 
:·. ;nganese 162J 19.5J 890J 684J 6670J 7420J 
:-. ~ccur.-y 0. 20U 0. 20U 0. 20U 0. 20U 0. 20U 0. 20U 
; i ::kel 13 .ONJ 11.1U 11.1U 24.9B 25.6NJ 28.9NJ 
i:Jtassium 3970NJ 1360NJ 6060 5530 3290NJ 3010NJ 
~3lenium 3.0U 3.0U 15.0U 15.0U 15.0U 15.0U 
: tl ver 2.4U 10.0U 2.4U lO.OU 3.3NJ lO.OU 
.'. )ji um 16100 16800 38100 35700 48600 49700 
': i1allium 1.6U 1.6U 1. 6U 1.6lN 1. 6U 1. 6U 
'. :madium 35.7U 35.7U 35.7U 35.7U 35.7U 35.7U 
·:inc 136J 20.1J 99.5J 14. '•NJ 92.51 13. lNJ 
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f,~ :\LYTE 

A: ·J:ninum 
Ai cimony 
P.:senic 
E .::- i urn 
Er ~-yllium 
C<lmium 
C: lc.ium 
Ci romium 
c, i:al t 
C 1:per 
I c'n 
L ;;d 
M: t~,nesium 
I':. ::ganese 
}',. rcury 
~: ckel 
r tassium 
S lenium 
S lver 
s. dium 
1 .C'.llium 
\ .. nadium 
~·~ nc 

TABLE 7 
RICHARDSON FLATS TAILINGS 

INORGANIC ANALYTICAL RESULTS FOR SEDIMENT 
CONCENTRATION IN mg/kg 

NORMAL RANGE 
(mg/kg) * 

29000-116000 
0.22-1.01 
2.8-10.9 
337-998 
0. 30-1.56 
0.01-2.0*** 

19-90 
3.6-14.0 
10-43 
10600-41000 
9-31 

192-752 
0.02-0.11 
7-32 

0.09-0.56 
0.01-8*** 

0.1-0.8*** 
36-136 
31-98 

TDD ~T08-9204-015 

RF-SE-01 

28800 
98.5J 
2021 
260 
2.3 
75.61 
39800 
57.71 
13. t, 
571 
31400 
6520 
lfllOO 
3100 
5.9J 
41.6 
4760 
9.91 
28.2J 
472NJ 
7.1 
65.4 
12700 

RF-SE-01D 

28300 
97.2J 
1281 
307 
2.2 
93. lJ 
50800 
62.1.1 
20.0 
725 
42800 
6210 
14100 
5060 
8.21 
51.2 
4760 
14.5J 
41.3J 
555N1 
7.8 
70.6 
15200 

RF-SE-02 

1930 
85.4J 
189J 
92.1 
1.2NJ 
52.8J 
56300 
15.8J 
5.8NJ 
183 
31100 
3010 
13800 
2200 
2.71 
13.2 
886NJ 
11.4J 
10.7J 
206NJ 
13.6 
9.5NJ 
8160 

RF-SE-03 

4530 
99.01 
310J 
157 
1. lNJ 
64.9J 
51000 
14.91 
]9.3 
313 
91900 
5220 
11900 
2330 
2. l.J 
21.3 
1120 
43.11 
16.3J 
634NJ 
7.8 
17.8 
11200 

RF-SE-04 

11800 
t,O.lJ 
189J 
562 
2.3N1 
40.3J 
96000 
25.01 
10. ~.~u 
190 
64400 
2350 
10900 
42000 
1. 3J 
97.2 
2710 
12.0J 
B.OJ 
1150 
6.6 
28.4 
5400 

~ Jata From: Shacklette, H.T., and Boerngen J.G., 1984; Element Concentrations in 
S ils and Other Surficial Materials of the Conterminous United States, U.S. Geological 
< :tvey Professional Paper 1270, 105pp. 

·-Bowen, H.J.H., 1979, Environmental Chemistry of the Elements, Academic Press, 
r· 



TABLE 8 
RICHARDSON FLATS TAILINGS 

INORGANIC ANALYTICAL RESULTS FOR GROUNDVATER - LANDFILL AREA 
CONCENTRATION IN IJg/L 

ANALYTE 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Hagnesium 
Manganese 
Hercury 
Nickel 
Potassium 
Selenium 
Silver
Sodium 
Thallium 
Vanadium 
Zinc 

TOO ~TOB-9210-041 

RF-HV-01 
TOTAL DISSOLVED 

4600 J 
14.8 u 
3.8 J 
178 J 
0.35 u 
1. 5 u 
102000 
3.7 J 
1.8 u 
7.4 u 
3410 
1. 6 J 
21900 
150 
0.33 
2.7 u 
1780 J 
3.9 u 
3.6 u 
26200 
3.8 u 
6.8 J 
24.7 u 

(FILTERED) 

18.1 UJ 
14.8 u 
3.2 u 
123 J 
0. 30 u 
1.5 u 
100000 
2.6 UJ 
1. 3 u 
1. 9 u 
5.8 u 
2.9 J 
21000 
74.9 
0.17 
2.6 u 
1460 J 
3.9 u 
3.6 u 
26000 
3.8 u 
3.2 J 
7.0 u 

RF-M\.1-02 
TOTAL DISSOLVED 

94900 J 
14.8 [j 

66.8 
1180 
4.6 J 
38.1 
320000 
110 J 
44.9 J 
1/12 
77700 
187 
74800 
22300 
0.49 
93.1 
22100 J 
19.5 UJ 
3.6 u 
83600 
3.8 u 
149 
448 

(FILTERED) 

1710 J 
14.8 u 
24.2 
125 J 
0.30 u 
1. 5 u 
298000 
2.6 UJ 
15.4 u 
1. 9 u 
859 
1. 7 J 
47800 
19900 
0.10 u 
16.4 u 
3800 J 
3.9 u 
3.6 u 
82400 
3.8 u 
3.4 J 
20.6 u 

RF-M\.1-03 
TOTAL DISSOLVED 

58000 J 
14.8 u 
81.1 
622 
3.2 J 
1. 5 u 
230000 
66.7 J 
36.1 J 
51.8 u 
58000 
29.5 
75800 
11500 
0.10 u 
71.2 
12800 J 
19.5 UJ 
3.6 u 
85900 
3.8 u 
88.9 
177 

(FILTERED) 

16.3 UJ 
1''· 8 u 
58.5 
84.2 J 
0.30 u 
1. 5 u 
209000 
2.6 UJ 
3.5 u 
1. 9 u 
5210 
3.9 
54300 
8350 
0.17 
8.6 u 
1070 J 
3.9 u 
3.6 u 
84000 
3.8 u 
2.5 u 
5.7 u 



ANALYTE 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calc:ium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 8 CONT. 
RICHARDSON FLATS TAILINGS 

INORGANIC ANALYTICAL RESULTS FOR GROUNDYATER - LANDFILL AREA 
CONCENTRATION IN ~g/L 

TOO ~T08-9210-041 

RF-M\.1-03 (DUP.) 
TOTAL DISSOLVED 

44700 J 
14.8 u 
81.7 
514 
2.4 u 
1.5 u 
230000 
48.8 J 
28.2 J 
37.6 u 
44900 
29.9 
72000 
11200 
0.10 u 
55.1 
10500 J 
19.5 UJ 
3.6 u 
87800 
3.8 u 
69.5 
136 

(FILTERED) 

14.7 UJ 
14.8 u 
70.0 
85.1 J 
0.30 u 
1.5 u 
211000 
2.6 UJ 
3.5 lJ 
1. 9 u 
5240 
2.7 J 
54900 
8440 
0.10 u 
7.2 u 
1060 J 
3.9 u 
3.6 u 
84700 
3.8 u 
2.6 J 
5.7 u 

RF-GY-04 
TOTAL DISSOLVED 

15700 
24.3 u 
3.7 B 
196 B 
1. 3 B 
3.3 u 
42200 
10.5 
11.0 B 
30.0 
14100 
627 N* 
12200 
162 E 
0. 20 u 
13.0 B 
3970 B 
3.0 UNU 
2.4 UN 
16100 
1.6U 
35.7 UN 
136 EN 

(FILTERED) 

191 B 
33.2 B 
3.6 u 
93.9 B 
0.90 u 
3.3 u 
43500 
7.8 u 
6.0 u 
171 EN* 
151 
40.9 N* 
8380 
19.5 E 
0.20 u 
11.1 u 
1360 B 
3.0 UN 
10.0 UN 
16800 
1. 6 u 
35.7 UN 
20.1 EN 

RF-G\.1-30 
(RINSATE 

BLANK) 

14.7 UJ 
17.9 J 
3.2 u 
1. 4 u 
0.30 u 
1. 5 u 
201 J 
2.6 UJ 
1. 3 u 
1. 9 u 
18.1 u 
2.7 J 
49.6 u 
7.0 u 
0.10 u 
3.4 u 
108 J 
3.9 u 
3.6 u 
259 J 
3.8 u 
2.5 u 
5.7 u 
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TABLE 9 
RICHARDSON FLATS TAILINGS 

LIST OF INORGANIC DATA QUALIFIERS 
TDD #TOB-9204-015 

B - Entered if the reported value is less than the Contract Required 
Detection Limit (CRDL) but greater than or equal to the Instrument 
Detection Limit (IDL). 

E - The reported value is estimated because of the presence of 
interference. An explanatory note must be included under comments on 
the Cover Page (if the problem applies to all samples) or on the 
specific FORM I-IN (if it is an isolated problem). 

J -The associated numerical value is an estimated quantity because the 
reported concentrations ~ere less than the required detection limits or 
quality control criteria ~ere not met. 

N - Matrix spiked sample recovery not within control limits. 

S The reported value ~as determined by the Method of Standard 
Additions (MSA). 

U -Entered if the analyte ~as analyzed for but not detected, i.e., 
less than the IDL. 

V Post digestion spike for Furnace AA analysis is out of control 
limits (85-115%), while sample absorbance is less than 50% of spike 
absorbance. 

* -Duplicate analysis is not ~ithin control limits. 

+ - Correlation coefficient for the MSA is less than 0.995. 



APPENDIX A 

MEMO TO EPA/OSC DATED AUGUST 6, 1992, 
INSPECTION OF THE TAILINGS DAM AT RICHARDSON FLATS 



. ~ . 

?COIO.Q:"';'' :)flU ~ll\'trDnmeni. lllC. 

"To: 

:rom: 

Date: 
.Subjec-c.: 

'- ~ 

Mike Z i.:7ll'iler::-.an 
EPA-OSC 
Mike Sulli·:an 
TAT Region S 
8/6/92 
Inspec-cicn c: 
9204-015. 

Tailings Dam Richardson F::..ats T08-

Under ~DD# T08-9204-0l5 the u. s. Environrr.en-cal Prot:ec-cion Agency 
(EPA) -c.asked the Ecology & Environrnen-c, Inc. Technical Assistance 
Team (TAT) to inspect: -c.he Tailings Dam at the Richardson Flats 
Tailings Pond near Park City, Utah and to provide a report on the 
findings of the inspect:ion. The inspection did no-c encompass any 
trencning or boring in the ernbankmen"C which would be required for 
a full assessment of the s-c.ruc~ure. This report relies heavily on 
the tNO reports generated by Dames and Moore, Inc., and on a visual 
inspection of the s-c.:-uc1:ure. The Dames & Hoare repon:s are "Report 
of E~ankmen"C and Die Design Requirements Proposed Tailings Pond 
Development: Near Park City, Utah for Park City Ventures 
Corporation" (1974) and "Repor"C on Tailing Pond Investigation near 
Park city, Utah for Noranda Mining, Inc'' (1980). 

BACKGROUND 

The Richardson Flats Tailings Pond, loca~ed near Park City, Utah, 
was a tailings pond which received slurried mill and mine wastes 
from ::1ining opera-cions in the Park City area. Tailings •,..rere 
transpor-ced to the pond via a slurry pipeline. According to the 
hist:orical records, ?.ichardson Flats -w·as originally a flat area 
with intermitten-c drainages and Silver Creek running across it. 
The area was somewhat: marshy and boggy. The original tailings dam 
was constructed of organic soils excavated from the site and piled 
up to form a small berm. Later raises for the embankment were 
const:ruc-ced, as needed, out of sands, gravels, organic silts, as 
well as rubbish and garbage (Dames & Moore, Inc 1974). 

In 1974 Dames & Moore, Inc. was contracted bv Park City Ventures 
Corporation, the owners of the mine, to inves~igate enlarging the 
t;1 i l i::1c;s r::ond. Dames & !-loore Inc. , '.·.':::s t.J r:;rovid ~ design 
:.·cq~l::-·:.:!~:..;~~L~ it.:;~- C.!'...C. tJ.!..C~.:..;:..._:._:u c.:~L~~·:~- ... ~~iC~1C~ \·, 1 l~:1 :.:t_:·eCl.u..!.. dLll-~JlL . .'LU!! 

given to minimizing seepage of contaminated pond effluent from the 
tailings pond. The investigation program consisted of exploratory 



boring, test plts, labo~atory analys1s for strength characteristics 
of ~he soils, ~no ~nalys1s ~I ~he data to provide design 
reaui~ements. The reoort ~alled ~or construct.:..on of a main 
e:Tiba:~f:::Jent:, e:. di}:e c:long -:::-.e souther:~ z,;-,a nor:::-:ern e:~ds of the 
pond. and construc-::ion of a diversion ditch to route r~noff away 
:ron t.:-:e pond. 

=:n 2.974 t!i.e emban}:nern:s and ::::.:..version ditch 
generally in acco~dance with :-.:-:e reauire~ent:s 
James & Mocre report. 

· .. :ere constructed, 
as outlined in the 

In 1980 Dames & Moore, =:nc. again investigated the structure for 
~oranda Mining, Inc., the new owners of the mine. As stated in the 
reports introduction the objective of this investigation was to 
" assess the overall condition and usefulness of the existing 
facilities and to de:-.ernine ' .. :hat: ;:-,easures vlill be required for 
1 ong-rerm tailings a 1sposa l :rom t:he Park City Dine. 11 In this 
report Dames & Moore noted that enlargement: of the emnankment had 
not been ... '1 buil"'c. according to recommendations ... 11 and that the 
f i 11 ·(\<·as not 11 

••• prope~ l y engineered during cons-eruct: ion. ". 
Speci:ic problems noted by Dames & Moore in the construction of the 
main embankment included: cverst:eepened slopes of approximately / .. 
1. 5: 1. 0 1n many places, no evidence of internal zon1ng of the 
embankment (clay core) , the recommended drainage zone at the 
downstream toe was not ins~alled, and that overall comnaction of 
che material in the embankment ~as poor. Also noted at this time 
was 11 

••• considerable seepage i:1 the form of small seeps and marshy 
areas on the nort:h~est abut~ent and at the downstream toe of the 
ma.1.n embankment: ... 11

• The report: recommended adding a drainage 
blanket: to the toe of the embankment, flattening the oversteepened 
slope of the main embankment, and gave construction sequences for 
adding to the dikes. 

FIELD INSPECTION 

on August 4, 1992 TATm Sullivan inspected the main abut~ent of the 
Tailings Pond. From visual inspection and referencing the cross 
sections provided in the Dames & Moore report: it appears that the 
dike was raised f~om the 1980 levels although not to the ultimate 
design levels. It is probable that the main embankment: was also 
raised at the same time. No data is available on the construction 
or construction insoection of this last round of construction. The 
visual inspection ~lso indicated that the oversteepened slope of 
the main embankment had not been flattened and that the drainage 
zone at the toe of the ~ain embankment had not been installed. 

The Main Embankment-

The main embankment is about JO feet high with a slope length of 
.~"'; l \ f I:. I .., >~ : rl ;·1 l ("-:\ -1 ·.; --~ ') I ;___-, .:··, ;- r~. h ~~· !-~ ·"l i n e :~ h; ~ !1 }.~ :·:t ,._)_ n ! j_ ::; n \: ~:'l" ~3 tee D l ... , j r: q ~l t 

l.U:l.U to l.:):l.u (l"Ull:.:.-lse;. r.pproximdt~J..y u" of iiJlt~ Jry SCJ.r,..J., 
possibly windblown tailings, was noted under a 3 11 t:Jpsoil cover 
layeY on the downstream face of the embankment. The sand has no 



sc:rengt:h and t·iil~ erode quid:ly 1£ exposed.;... JS% to 50% grass 
cover was on mosc: of the embankment: ~hich will help in erosion 
con::r:Jl. no cracking \-/as evident: on c:~e e::1bankment, although the 
sand layer would t:end to hide any small cracking. Also, no bending 
(bulging) ~as not:ed on t:he embankment:. 

Toe cf the Main Embankment-

Rank vegetation, in the form of willows and trees, is growing at 
the t.oe of the dam. Approxirr.at:ely 3" of loamy damp soils are 
evident: on the t:oe of the dam. The amount of veget:ation and the 
type of soils on the toe of the dam indicate that the area receives 
a lot of water. As the wet soils were noted approximately 6 to 8 
feet above the s-cream level this water is probably due to seepage 
under t:he dam. Other evidence of seepage from the toe of the dam 
was evident in t:he form of; soft marshy areas, rank vegetation 
including willows, loamy soils, damp soils, and areas where water 
had been sc:ana1ng (although no standing ·,.,rater \vas observed on 
August. 4th). 

The North Abutment-

A swampy, loamy area on the north abutment, adjacent to where the 
embankment: meet:s the abutment, was noted. The area was well above 
the toe of the dam at the location of the north monitoring well. 
The north abutment well recharged well when bailed. These 
conditions indicate that water seeps around or through the contact 
between the abutment: and the embankment. Under full head 
condit:ions (saturated tailings) this could be an area where failure 
of the embankment: could occur. 

Crest of the Main Embankment-

The crest is sloped back toward the tailings pond allowing any 
water to drain back to the tailings pond. However, small erosional 
gullies are forming on the crest and downstream face of the dam and 
could event:ually lead to larger gullying on the dam. 

Water Flow-

Water elevations behind the embankment are unknown, however the 
elevation of water in the ditch and the pond south of the tailings 
pond are probably indicative of the elevation of groundwater behind 
the embankment. From the information available in the Dames & 
Moore, Inc. reports, it is unlikely that a cutoff wall was 
installed around the perimeter of the pond to control seepage under 
either the embankment or the dike. The piezometer located on the 
toe of the dam indicated the water level to be 5 feet below ground. 
The swampy ground and recharge rate of the monitoring well on the 
north abutment: indicates that water flow from some source is 
•)Cr:'JcT"'ll'l. Tn:-~nec:c~jcJn ._);- ih~ :-.:~ld cut ;-,Grt:h c;f thr; C~butment 

.cevedi.f;:;J. nu St:!et:Js. ', .• -.J..tlluw-=. l:ul.-'.:..nt::r lnvest.lg<J.1.:.lCii lC 1:;; 

conservative to use a worst case scenar:o and assume that the 
source of the seep is the water in the tailings behind the dam and 



~hat ~he abut~ent\embankrnent contact is a drainage path for the 
·,;ater. 

Peri;7;eter Dike-

The peri~eter dike was probably constructed by stripping materials 
off of the downstream side and piling the undifferentiated material 
up as a dike. The slopes are approxi~ately 2.0:1.0. The dike is 
used as the access road for the pond and its elevation varies from 
2 to 5 feet above the level of the tailings in the pond. The dike 
appears to be in good condition. 

Diversion Ditch-

The diversion ditch has been constructed along the perimeter of the 
tailings pond as designed by Dames & Moore. The ditch depth and 
width varies, generally getting deeper and wider as it progresses 
downstream. Standing water was evident in most of the ditch on the 
southern perimeter of the property. Rushes, sedges, and cattails 
were growing in the bottom of the ditch along the entire length. 
Recem: i.;ork has been performed by the owners in flattening the 
ditch banks and adding topsoil to the banks. This work is 
approximately one-half completed. According to the owners, the 
rest of the ditch is to be similarly regraded and topsoiled. At 
the time TAT inspected the site, the hillside diversion ditch, on 
the north perimeter of the tailings pond, had been cut off from the 
main ditch as a result of topsoil stripping. This important 
feature should be reconnected to the maln ditch as soon as feasible 
to prevent additional water flowing into the tailings pond. 

CONCLUSIONS 

kBased on TATs inspection, the previous investigation conducted by 
Dames & Moore, and that the tailings pond seems to be essentially 
dry, there would appears to be no iw~inent threat of failure of the 
main embankment. Failure could occur due to the oversteepened 
nature of the embankment, especially if the embankment becomes 
saturated due either to saturation of the tailings or to saturation 
of the embankment itself. A threat exists of undermining of the dam 
through the uncontrolled seepage areas located along the toe of the 
main embankment and on the north abutment. Again the threat would 
be increased if the tailings become saturated thus increasing the 
head pressure and possibly the velocity of water flow through the 
seeps. 
The property owners are keeping open the option of reactivating the 
tailings· pond. If the tailings pond is reactivated additional 
recorr~ended actions are noted in paragraph B. below. 

RECOMMENDATIONS 

.~~ Koe.pin--:-_r t1"1c t.Cti.l.i.r;~~;:-~ uc;:~t"l c~·~~~{ tJ""'.rrJuc}~ the. :~:dint-_en~-::!ncc~ of tht~ 
L.!.i'w'8l..slun ~i.-:clle.S ~"·.ill ...::J ·~.-lle l~·~cs--c. ~u ~.:....-e·vt.:::flt .t~.Llu.re c.t:: tl"lC 
embankment and a possible release of the tailings i~~o the 
environment. The connection between the hillside diversion 



] 

] 

J 

J B. 

ditch and the peri~eter diversion ditch should be restored. In 
the future, c:r,e slopes en the r:~a in er:~bankment should be 
flattened to 2.0:1.0 cr greater, and the toe drainage blanket 
should be installed t:8 allow liquids to drain aNay from the 
embankment. A monitoring ~ell should be installed on the top 
of the tailings pond r.ext to the embankment to monitor the 
elevation of groundwater within the pond and at the 
embankment. With water level elevation data available for both 
upstream of the e~bankment and at the toe of the embankment 
better, evaluations of the stability of the structure can be 
made. If any seeps appear on the embankment they should be 
moni tared for both quantity and quality. Seeps carrying a 
sediment load generally indicate that active undermining of 
the embankment may be occurring. Undesirable vegetation in 
the form of ·..;illows and trees should be removed from the 
embankment:.. 

If the pond is to be used for tailings deposition, saturation 
of the existing tailings .:.s a distinct possibility. With 
saturation, the possibility of failure of the embankment is 
raised due to the oversteepened slopes, the existing seeps in 
the downstream toe of the dam, and the seeps along the north 
abutment. Saturation of the tailings would increase the head 
pressure on the seeps, possibly increasing the velocity and 
amount of water seeping through the embankment. Also, 
saturation of the tailings \vill tend to raise the water 
surface within the embankment itself. Wetting of the material 
within the embankment can significantly reduce the ability of 
the material to resist failure. Because the embankment is 
apparently constructed of undifferentiated materials it would 
be prudent to add in the drainage blanket at the toe of the 
embankment and to flatten the embankment as recommended in the 
1980 Dames & Moore report. The possibility of a cut-off wall 
being installed in the embankment should also be investigated. 
Also, continual monitoring of the seepage from the toe, 
installation of a network of piezometers and inclinometers is 
recommended to continually assess the integrity and stability 
of the embankment. 
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